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RCA Microwave Power Transistors 


During the past several years, the RCA Solid State Division 
has conducted intensive programs to improve the quality 
and reliability of microwave power transistors and simul¬ 
taneously to advance the state-of-the-art power-frequency 
capability of these devices. The significant technological 
improvements that have resulted from these programs have 
advanced microwave power transistors from the level of a 
mere laboratory curiosity to the point that such devices are 
now used with confidence in numerous microwave equip¬ 
ments in which high reliability is a prime requisite. 

This booklet describes the major design features that make 
possible the outstanding high-frequency performance and 
exceptional reliability provided by RCA microwave power 
transistors. Each new feature incorporated into these 
transistors has been selected on the basis of a demonstrated 
contribution to improved device reliability and microwave 
performance. The basic device selection criteria and circuit 
design factors that must be considered in power-circuit 
applications of microwave transistors are also discussed, and 
examples and performance data are provided for practical 
power-amplifier and oscillator circuits designed for opera¬ 
tion at microwave frequencies. 

Design Features 

RCA "overlay" silicon power transistors offer significant 
advantages for high-frequency power applications at fre¬ 
quencies that extend well into the microwave region. The 
recent technological advances in RCA microwave power 
transistors are extensions of the RCA overlay-transistor 
concept. Table I summarizes the major design features 
currently available in RCA microwave power transistors. 

Overlay Transistor Structure 

The RCA overlay design,* the basic type of structure used 
for RCA microwave power transistors, employs a unique 
emitter construction that makes possible exceptional 
power-frequency capabilities. The emitter is separated into 
many discrete sites that are connected in parallel to provide 


the increased current-handling capability required at high 
power levels. Fig. 1 shows a photograph of a typical wafer 
that contains many overlay-transistor pellets and a view, 
many times enlarged, of a single pellet that shows the 
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Fig. 1 — Wafer containing an array of overlay-transistor pellets and 
an enlarged view of a single pellet showing the separate emitter sites. 

separate emitter sites. This type of emitter structure 
provides the high ratio of emitter periphery to base area 
that is essential to the generation of high power levels at 
microwave frequencies. In addition, the overlay construc¬ 
tion makes possible current densities in the emitter 
metallizing fingers that are significantly less than those in 
other high-frequency transistor structures. The adverse 
effect of high current density on transistor reliability, 
particularly with respect to failures caused by aluminum 
migration, has been reported by J. R. BlackJ 1 ) 

The reduced emitter current density in overlay transistors 
can be attributed primarily to the relatively broad metal 
fingers used to interconnect the discrete emitter sites. These 
fingers are typically an order of magnitude wider than the 
ones used in interdigitated or mesh types of transistor 
structures. In addition, the separation between the emitter 
and base metallized fingers is 3 to 4 times greater than that 
in other types of high-frequency transistor structures. This 
increased separation permits the deposition of thicker 
metallizing layers and, therefore, results in a further 
reduction in current densities. 


Table I — Design Features of RCA Microwave Power Transistors 


Feature 

Advantages 

Overlay structure 

Reduces current density 

Minimizes aluminum migration 

Emitter-site ballasting 

Reduces formation of isolated hotspots 

Improves safe operating area 

Improves transistor resistance to failure under high VSWR conditions 

Polycrystalline silicon layer (PSL) 

Minimizes "alloy spike" failures 

Minimizes dielectric failures 

Nitride-passivated structure 

Improves resistance to dielectric failure at elevated temperature 

Glass-passivated aluminum metallizing 

Minimizes aluminum migration 

Metal-ceramic hermetic package 

Improves resistance to moisture 

Results in rugged mechanical construction 

Features low inductances and low parasitic capacitances 

Provided in both stripline and coaxial configurations 
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Emitter-Site Ballasting 

A major technological development in the evolution of 
microwave power transistors is a unique process in which an 
integral series resistor is introduced directly above each 
emitter site of an overlay transistor structure. RCA uses this 
process, which is referred to as emitter-site ballasting, to 
achieve rugged and reliable fine-line precise-geometry 
microwave power transistors without sacrifice in high- 
frequency performance. 

In overlay transistors, additional conducting and insulating 
layers can be readily introduced between the aluminum 
metallization and the shallow diffused emitter sites (shallow 
emitter diffusion is a requirement for good microwave 
performance). RCA has developed a technique in which a 
polycrystalline silicon layer (PSL) is interspersed between 
these regions. This interlayer, the resistivity of which can be 
accurately controlled by impurity doping, is used as the 
medium for the emitter-site ballasting of RCA microwave 
power transistors. Fig. 2 shows a cross-sectional diagram of 
an overlay transistor structure that includes the poly¬ 
crystalline silicon layer. 


EMITTER BOND PAD 



Fig. 2 — Cross-section of an overlay transistor structure that 
contains the polycrystalline silicon layer (PSL). 

The resistivity of the polycrystalline silicon layer and the 
geometry of the contacting aluminum are controlled to 
form a ballast resistor in series with each emitter site. This 
ballasting has proved very effective in the reduction of hot 
spots, i.e., localized heated areas that result when the 
emitter-to-collector current is allowed to concentrate 
within small regions of the transistor pellet. Such current 
concentrations may occur when a large number of 
transistor elements are interconnected electrically, but are 
not coupled thermally. The formation of such hot spots can 
result in a regeneration action that leads to localized 
thermal runaway and the consequent destruction of the 
transistor. 

The ballast resistors connected in series with each emitter 
site provide degenerative feedback to prevent excessive 
current in any portion of the transistor, and the formation 
of hot spots is significantly reduced. Because the overlay 
construction results in an emitter that is segmented into 


many separate sites connected in parallel, each hot spot 
may be isolated and controlled so that the injection of 
charge carriers across the transistor chip is made more 
uniform. 

The emitter-site ballasting results in a more uniform current 
distribution and, therefore, makes possible more effective 
utilization of emitter periphery. Consequently, transistor 
power-output and overdrive capabilities are increased, and 
the forward-bias safe-operating area (determined by infra¬ 
red measurements) is enlarged. This latter factor is 
important for linear applications of microwave power 
transistors. 

The formation of transistor hot spots under rf conditions 
increases as the output VSWR increases. Transistor failures 
caused by high VSWR conditions are often related to 
forward-bias second breakdown, which is characterized by 
extremely high localized currents. Emitter-site-ballasted 
transistors, therefore, have a substantially greater immunity 
to failure produced by high VSWR conditions such as those 
encountered in some broadband amplifiers. This immunity 
is particularly demonstrated by two RCA emitter-site- 
ballasted microwave power transistors, the 2N6265 and the 
2N6266, which are characterized to withstand an infinite 
VSWR at all phases of operation within rated power levels 
and frequency limits. 

Polycrystalline Silicon Layer 

In addition to its use as a medium for emitter-site 
ballasting, the polycrystalline silicon layer (PSL) also helps 
to minimize two other thermally induced failure modes 
that occur in high-frequency power transistors. As shown in 
Fig. 2, this layer forms an insulating barrier between the 
aluminum metallization and the shallow diffused emitter 
region and, therefore, substantially reduces the possibility 
of "alloy spike" failures, i.e., emitter-to-base shorts caused 
by intermetallic formations of silicon and aluminum that 
may occur under severe hot-spot conditions. 

The polycrystalline silicon layer also provides a barrier 
between the aluminum emitter finger and the silicon- 
dioxide insulating layer over the base. This barrier 
minimizes the possibility of emitter-to-base shorts caused 
by dielectric failures that result from an interaction 
between the aluminum and the silicon dioxide. 

Recent reliability studies of high-frequency transistors 
operated under overstress conditions (i.e., at junction tem¬ 
peratures greater than 200°C) demonstrated an order of 
magnitude improvement in the mean time between failures 
for types that contain the polycrystalline silicon layer over 
that of similar types in which this layer is not used. These 
results verify that the PSL technique contributes substan¬ 
tially to over-all device reliability and therefore is an im¬ 
portant feature in the construction of high-frequency power 
transistors. Consequently, this new feature has been 
incorporated into the entire line of RCA microwave power 
transistors. 
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Nitride-Passivated Structure 

RCA microwave power transistors include a silicon nitride 
insulating layer in addition to the normal silicon dioxide 
layer. Silicon nitride offers a greater resistance to the mi¬ 
gration of ionic contaminants than silicon dioxide. Such 
contaminants migrate down to the silicon surface and 
induce a negative layer that can result in increased leakage 
currents or reduced breakdown voltages. The silicon nitride 
insulating layer acts as a barrier to minimize this condition. 

Silicon nitride is also more resistant to reduction by 
metallization than silicon dioxide. Use of the silicon nitride 
layer, therefore, reduces dielectric failures that can occur 
after extended high-temperature operation. 


The main disadvantage of glass-frit-sealed packages is that 
they are relatively fragile. These packages, although they do 
provide a true hermetic enclosure, are more susceptible to 
mechanical failure than other types of microwave-power- 
transistor packages. 

All RCA microwave power transistors are supplied in 
metal-ceramic packages. These packages, which are sealed 
with metallized ceramic interfaces, provide a true hermetic 
enclosure that can withstand thermal cycling from —65°C 
to +200°C and power cycling such as may be encountered 
in transmitter service. In addition, these packages are 
mechanically rugged and are essentially impervious to 
moisture and other external contaminants. 


Glass-Passivated Aluminum 

In RCA microwave power transistors, a silicon dioxide layer 
is deposited over the aluminum metallization. This deposi¬ 
tion results in an increase of 40 per cent in the activation 
energy required for the initiation of aluminum migration. 
The mean time between failure of large crystalline 
aluminum passivated in this way is increased by approxi¬ 
mately four times at a current density of 1 x 10^ 
amperes/centimeter 2.(1) The silicon dioxide layer also 
protects the aluminum from contamination and from 
damage that may result because of scratches or smears 
during device assembly. 


RCA metal-ceramic microwave-transistor packages are sup¬ 
plied in either stripline or coaxial configurations. Fig. 3 
shows photographs of an RCA stripline package, the HF-28, 
and two coaxial packages, the HF-11 (JEDEC TO-215AA) 
and the HF-21 (JEDEC TO-201AA). In the stripline pack¬ 
age, shown in Fig. 3(a), the base is connected directly to 
the flange. In the coaxial packages, shown in Figs. 3(b) and 
3(c), the base is connected to the flange for amplifier units, 
and the emitter is connected to the flange for oscillator 
units. In both the stripline and coaxial packages, the base is 
rf-grounded with very low parasitic lead inductance to 
minimize output-to-input feedback and to facilitate stable 
common-base amplifier operation. 


Metal-Ceramic Transistor Packages 

The package of a power transistor used in microwave 
applications becomes an integral circuit element that has a 
critical bearing on over-all circuit performance. A suitable 
package for a microwave power transistor should have good 
thermal properties and low parasitic reactances. Package 
parasitic reactances and resistive losses significantly affect 
circuit performance characteristics such as power gain, 
bandwidth, and stability. The most critical parasitics are the 
inductances of the emitter and base leads. The higher the 
power capabilities of the transistor, the lower the device 
impedances, particularly at the input. For high-power 
microwave transistors, the input impedance is determined 
primarily by the package, rather than by the transistor 
pellet. Consequently, high-power microwave transistors 
should be encased in well-designed and well-constructed 
packages. 

Microwave power transistors are supplied in molded-plastic, 
glass-frit-sealed, and metal-ceramic packages. The molded- 
plastic and glass-frit-sealed packages, however, have some 
inherent disadvantages, and transistors supplied in such 
packages do not provide the reliability demanded in many 
microwave power applications. 

A basic disadvantage of molded-plastic packages is that they 
are not truly hermetic. Transistors supplied in molded plas¬ 
tic packages are also subject to bond failures because of 
thermal expansion and contraction of the junction coating 
during the cyclic application of power in transmitter service. 



HF-28 HF-21 HF-11 

(JEDEC TO-201 AA) (JEDEC TO-215AA) 
(a) (b) (c) 

Fig. 3—RCA microwave power-transistor packages: (a) stripline 
package: (b) coaxial package for use in stripline and lumped- 
constant microwave amplifier circuits; (c) coaxial package designed 
for L- and S-band power-oscillator applications. 

The RCA metal-ceramic packages are specifically designed 
to have extremely good thermal properties. For example, 
the collector lead is made of solid silver, and the pellet is 
mounted directly to this lead. As a result, the temperature 
rise in the pellet is significantly reduced because the ther¬ 
mal conductivity of silver is approximately three times that 
of beryllium oxide, which is normally used as the mounting 
surface for power-transistor pellets. 

In the design of the RCA metal-ceramic packages, every 
effort is made to minimize the inductance of the bonding 
wires that connect the pellet to the package. One technique 
used is that of double bonding in which both ends of the 
bonding wire are attached to the package, and the center of 
the wire is attached to the pellet, as shown in Fig. 4. The 
resultant packages, in addition to being mechanically 
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rugged hermetic designs with excellent thermal properties, 
have very low values of parasitic reactances and excellent 
isolation between input and output. Table II lists the 
inductances and upper-frequency limits of the three micro¬ 
wave-transistor packages shown in Fig. 3. 

Transistor Selection Criteria 

Transistors that can generate tens of watts of power output 
at frequencies up to and beyond 2.3 GHz are finding 
applications in a wide variety of new-equipment designs. 
Some of the major applications for these new transistors are 
in the following types of equipment. 

1. Telemetry 

2. Microwave relay links 

3. Microwave communications 

4. Phased-array radars 

5. Mobile radio and radio-telephones 

6. Navigational aid systems (DME, Collision Avoid¬ 
ance, TACAN) 

7. Electronic countermeasures (ECM) 

8. Microwave power sources and instrumentation 

9. Intrusion-alarm systems 

In such equipment, transistors offer the advantages of 
simplified circuitry, wide bandwidths, and improved reli¬ 
ability, together with reduced size and weight. 

The selection of the proper transistor for a specific 
application is determined by the required power output, 
gain, and circuit preference. RCA offers the circuit designer 
a wide variety of microwave power transistors from which 
to choose the optimum type for a particular application. As 
mentioned in the preceding section, such transistors are 
supplied in either coaxial or stripline packages. In addition, 
transistor types that are optimized for operation from 


At a frequency of 2 GHz, a single transistor can supply an 
output power greater than 10 watts with a gain of 7 dB. If 
higher output power is required, two or more transistors 
can be connected in parallel, either directly or by use of 
hybrid combiners. Higher gain can be achieved by connec¬ 
tion of several stages in cascade. The transistor supply volt¬ 
age is usually dictated by the application. In telemetry sys¬ 
tems and microwave relay links, the supply voltage normal¬ 
ly ranges from 20 to 23 volts; most other systems use 28 
volts. The type of package selected, either coaxial or strip¬ 
line, usually depends on the type of circuit in which the de¬ 
signer plans to use the transistor. The three basic package 
options for RCA microwave power transistors, shown in 
Fig. 3, were discussed in the preceding section. 

Circuit Applications 

In the design of transistor microwave power circuits, several 
fundamental factors must be considered. These factors 
include the type of circuit (microstripline, coaxial, lumped 
element, or combination of these types) to be used; the 



Fig. 4 — Open microwave stripline package showing double bond¬ 
ing of transistor pellet to package. 


Table II — Summary of RCA Transistor Packages 


Package 

Approximate 

Inductance 

(nH) 

Approximate 

Frequency 

Of Operation 
(MHz) 

Microwave 



Hermetic Stripline 



HF-28 (Flanged) 

0.2 

2500 

Coaxial Hermetic 



HF-11 = JEDEC TO-215AA 

0.1 

3000 

HF-21 =JEDEC TO-201A A 

0.2 

2500 


either 22 or 28 volts and that are packaged specifically for 
either amplifier or oscillator applications are also readily 
available. 


type of transistor package selected; the required size and 
type of heat sink; and the power output, gain, efficiency, 
and bandwidth desired. All these factors are interrelated. 
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Typical Circuit Structures 2- and 2.3-GHz Power Amplifiers 


Fig. 5 shows a typical test fixture used for stripline 
transistors. The base, or flange, is bolted directly to the 
ground plane of the input and output microstriplines, and 
the emitter and collector are connected to the top plane of 
the input and output lines, respectively. Capacitors Cl and 
C4 provide dc blocking, and capacitors C2 and C3 are rf 
bypass elements. The input and output microstriplines can 
be constructed of Teflon, alumina, or any suitable low-loss 
dielectric material. The input and output of the transistor 
can be matched directly to 50 ohms by a proper choice of 
the length and characteristic impedance of the micro¬ 
striplines or to a low-loss intermediate level with stub 
tuners used to provide the final transistion to 50 ohms. 


so a 



Fig. 5 — Test fixture for stripline-package microwave power tran¬ 
sistors. 

Fig. 6 shows a typical coaxial fixture that uses a standard 
beryllium oxide ring to conduct heat from the center 
conductor to the outside conductor of an air-dielectric line 
section. This type of arrangement is useful for power 
dissipation of 5 watts or less. A more efficient heat sink is 
obtained by use of a boron nitride cylinder that makes 
intimate contact between the coaxial-line conductors over 
the entire length of the cavity. This arrangement results in 
improved heat conduction, and, therefore, is more suitable 
for high-power microwave transistors. In addition, the 
boron nitride, which has electrical properties similar to 
those of beryllium oxide, is readily machinable and is 
nontoxic. Coaxial line lengths are also substantially 
reduced. 



Fig. 6—Typical fixture for use with a coaxial-package microwave 
power transistor. 


Fig. 7 shows the circuit diagram for a typical microstripline 
power amplifier that uses an RCA-2N6267 transistor to 
develop a power output of 10 watts at 2 GHz. This 
amplifier is tunable by adjustment of variable capacitors Cl 
and C4. Similar circuits can be designed using the 2N6265 
and 2N6266 transistors. 

TYPE 



shown. 

Fig. 7 - 2-GHz power amplifier using an RCA-2N6267 microwave 
power transistor. 

Fig. 8 shows a similar amplifier circuit that uses the 
RCA-2N6267 to develop a power output of 8.5 watts at 2.3 
GHz. This amplifier provides a power gain of 8 dB, operates 
at a collector efficiency of 35 per cent, and has a 1-dB 
bandwidth in the order of 100 MHz. 



Fig. 8 — 2.3-GHz power amplifier using an RCA-2N6267 microwave 
power transistor. 

12.5-Volt 960-MHz Amplifier for 
Land-Mobile Applications 

The frequency band from 806 to 960 MHz is being con¬ 
sidered for land-mobile communications to provide relief 
to the much congested frequency spectrum currently alio- 
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cated for two-way land-mobile as well as mobile telephone 
communications. The 2N6266 and 2N6267 microwave 
power transistors are highly suitable for this type of appli¬ 
cation. Because these devices are designed for 28-volt oper¬ 
ation, they are extremely rugged when operated from a 
12.5-volt supply. With a collector supply of 12.5 volts, the 
2N6267 can deliver 10 watts of cw power at 960 MHz, as 
shown in Fig. 9. The 2N6266 can be used as a driver. Typ¬ 
ical rf performance of the 2N6266 for operation at 12.5 
volts is shown in Fig. 10. 



Fig. 9 — Typical rf performance of an RCA-2N6267 microwave 
power transistor at 960 MHz. 



2 -------- 
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Fig. 10-Typical rf performance of an RCA-2N6266 microwave 
power transistor at 960 MHz. 

Fig. 11 shows the basic circuit arrangement for an 
amplifier-multiplier chain that uses a 2N6266 driver and a 
2N6267 output stage to develop 10 watts of output power 
at 960 MHz when operated from a collector supply of 12.5 
volts. 



Fig. 11 —960-MHz, 10-watt amplifier-multiplier chain for land- 
mobile applications. 


Broadband Microwave Power Amplifiers 

The sequence of steps in the design of any broadband 
amplifier are (1) determination of the input impedance and 
the optimum collector load impedance across the required 


frequency band for the power output (P out ), supply 
voltage (Vqq), power gain (PG), and efficiency (V c ) 
desired; (2) a review of the required transformation; and (3) 
selection of the basic transformation designs to be used. 
The application of this procedure to the design of three 
broadband microwave power amplifiers is shown in the 
following paragraph. 

600-to-950-MHz Power Amplifier 

Fig. 12 shows the circuit diagram for a power amplifier de¬ 
signed to operate over the frequency band from 600 to 
950 MHz. This amplifier usus an RCA-2N6266 transistor 
that operates from a supply voltage Vqq of 28 volts to de¬ 
velop a cw power output of 10 watts. Performance data 
for this amplifier are shown in Fig. 13. 


1-3 



L -3 = Lumped element, 0.23 inch long, 0.10 inch wide Z 3 = 2.3 ohms, 

Rl = 0.472 ohm, carbon Z 4 = 14.5 ohms, 0.174 X at 800 MHz 

R 2 = 0.2 ohm Z 5 = X/4 at 950 MHz 


Fig. 12 — 600-to-960-MHz broadband power amplifier using the 
RCA-2N6266 microwave power transistor. 



Fig. 13 — Performance data for the 600-to-950-MHz power ampli¬ 
fier. 
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Initially, the input impedance and the collector load 
impedance are measured under conditions of optimum 
efficiency (r\ c ) and power gain (PG) at a power output 
P ou t °f 10 watts. The Smith chart in Fig. 14 shows these 
measured impedance characteristics as a function of 
frequency. Input and output matching circuits are designed 
on the basis of these impedances. The input circuit con¬ 
sists of a four-stage sixteenth-wavelength (A/16) short-step 
Chebyshev transformer (2) designed for a broadband trans¬ 
formation from 50 ohms to 1.5 ohms. The inductance of 
the transistor input impedance forms a portion of the last 
A/16 Chebyshev step. 



Fig. 14 - Impedance-admittance chart for the 600-to-950-MHz 
power amplifier. 


Depending on the desired performance of the amplifier, the 
last A/16section of the transformer can be varied in length 
to provide an offset input VSWR that effectively flattens 
the gain response of the amplifier at either the high or the 
low end of the frequency band. The input circuit also uses a 
series resonant trap to flatten a gain peak at the 
high-frequency end of the band. 

The required collector load impedance is inductive through¬ 
out the frequency band. The output circuit consists of a 
quarter-wavelength (A/4) transformer and a shunt inductor 
at the collector. The values chosen for the shunt inductor 
and characteristic impedance of the A/4 line yield a load 
impedance across the band which is very close to that 
required by the transistor. 

1.0-to-1.4-GHz Amplifier 

Fig. 15 shows the circuit diagram of a power amplifier de¬ 
signed for operation over the frequency band from 1.0 to 
1.4 GHz. This amplifier uses an RCA-2N6267 transistor to 
develop a cw output of 15 watts. The transistor operates 
from a collector supply of 28 volts. Typical performance 




z 5 


50 ft 


c 6 


C^, C 3 , C 5 = 1000 pF. ATC or equivalent 
C 2 , C 4 = 1000 pF. feedthrough 
Li, 1_2 = RF choke, 5 turns 
L 3 = 5 mil lead length 

Z] = rectangular stripline, 240 mils long, 505 mils wide 
Z 2 = rectangular stripline, 215 mils long. 235 mils wide 
Z 3 = tapered stub, a = 75 mils, b - 400 mils 
Z 4 = tapered stub, a = 75 mils, b = 375 mils 
Z 5 = rectangular stripline, 1120 mils long, 590 mils wide 


Fig. 15 — 1.0-to-1.4-GHz power amplifier using the RCA-2N6267 
microwave power transistor. 


data for this amplifier are shown in Fig. 16. The design of 
the output circuit is obtained by the same techniques as 
those used for the 600-to-950-MHz circuit. Fig. 17 shows 
the required transistor load and input impedances. Selec¬ 
tion of the proper line characteristic impedance Z 0 and 
shunt inductance L produces the same type of output 
matching as that obtained in the 600-to-950-MHz circuit. 
For the 1.0-to-1.4-GHz amplifier, the input transformation 
is provided by a short transformation from 50 ohms and a 
shunt capacitance stub at the transistor. 



55; 


so n 


Fig. 16 — Performance data for the 1.0-to-1.4-GHz power amplifier. 


960-to-1250-MHz Amplifier 

The amplifier circuit shown in Fig. 18 is designed to oper¬ 
ate over the frequency range from 960 to 1250 MHz in 
TACAN applications. It uses an RCA-2N6265 transistor to 
generate a cw power output of 2 watts across the band 
with a collector voltage of 28 volts. Typical performance 
data for this circuit are shown in Fig. 19. Because the real 
part of the required collector load is approximately 50 
ohms, the only requirement is a shunt inductance L at the 
collector. The input circuit, which is similar to that of the 
1.0-to-1.4-GHz circuit, consists of a short transformation 
and shunt capacitance C at the transistor. 
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Fig. 17 - Impedance-admittance chart for the 1.0-to-1.4-GHz power 
amplifier. 



Z 3 = stripline, a = 500 mils, b = 100 mils 

Fig. 18 — 960-to-1250-MHz power amplifier using the RCA-2N6265 
microwave power amplifier. 

1.7-GHz Microstripline Power Oscillator 

The design of microwave power oscillators is usually a 
complex process because of the many diverse requirements 
that must be met in these circuits. The design of the power 
oscillator shown in Fig. 20, however, is made relatively 
simple by application of power-amplifier considerations. 
This oscillator uses an RCA-2N6267 microwave power 
transistor to develop a typical power output of 4.0 watts at 
1.7 GHz when operated from a collector supply of 20 volts. 
A power output of 2.3 watts at 1.6 GHz can be obtained 
when the transistor is operated from a collector supply of 
12.5 volts. The collector efficiency in each case is in the 
order of 37 per cent. 



950 1000 1050 1100 1150 1200 1250 

FREQUENCY (f)-MHz 



950 1000 1050 MOO 1150 1200 1250 


FREQUENCY (f )-MHz 
(b) 



(C) 


Fig. 19 — Performance data for the 960-to-1250-MHz power ampli¬ 
fier. 



Ci, C 3 - Filtercon, Allen Bradley SMFB-A1. or equivalent 
C2r 0.3 3.5 pF, Johanson 4700, or equivalent 
C 4 - 300 pF, ATC 100 or equivalent 

Li 1.0 in. section miniature 50-ohm cable, or microstripline equivalent 
RFC 3 turns, No. 32 wire 1/-jg in. ID, 3/-jg in. long 

X 2 13 null thick Teflon Kapton double clad circuit boarl (Grade PE-1243 as supplied by 
Budd Polychem Division, Newark. Delaware or equivalent 
Line X 2 is exponentially tapered 

NOTE: Oscillator is single screw tunable from 1 .6 GHz to 1 .8 GHz 

Fig. 20-Typical 1.7-GHz power oscillator using the RCA-2N6267 
microwave power transistor. 
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In the design of the oscillator, the values of the line section 
LI and the variable capacitor C2 are chosen so that the 
resonant frequency of these elements is slightly less than 
the desired circuit operating frequency. At frequencies 
above resonance (e.g., the oscillator operating frequency), 
the combination of LI and C2, in essence, becomes a 
variable inductance L. The transistor input and output 
reactances, the inductance L, and the transistor collector- 
to-emitter capacitance Cqe form a resonant circuit that 
establishes the oscillation frequency of the over-all circuit 
and also determines the correct level of the in-phase signal 


fed back to the input to sustain oscillation. The operating 
frequency of the oscillator is controlled by adjustment of 
the variable capacitor C2. 

The real part of the collector load impedance, Re(ZQ|J, 
determined on the basis of large-signal class C load 
conditions, is transformed to 50 ohms by use of a 
quarter-wavelength transformer X2. Because of the wide 
range of frequency control provided by the variable 
capacitor C2, a quarter-wavelength tapered line is used for 
transformer X2. 
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When incorporating RCA Solid State Devices in equipment, it is 
recommended that the designer refer to "Operating Considerations 
for RCA Solid State Devices", Form No. ICE-402, available on 
request from RCA Solid State Division, Box 3200, Somerville, N. J. 
08876. 
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QQGBZOSolid State 

Somerville, N. J. 0887612011722-3200 

Sales Offices 


DOMESTIC 
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Arizona. 

, . . Phoenix. 

California. 

. . . Los Angeles . 


San Diego. 


San Francisco. 

Colorado. 

. . . Denver. 

Florida . 

. . . Palm Beach. 


Atlanta . 

Illinois . 

. . . Chicago. 

Indiana. 

. . . Fort Wayne . 


Indianapolis. 

Massachusetts. . . 

. . . Boston . 

Michigan. 

. . . Detroit. 

Minnesota. 

. . . Minneapolis. 

Kansas. 

Missouri 

. . . Kansas City. 

New Jersey 

Metro. Phila. 


North Jersey. 

New York. 

. . . Metro. NYC . 


Syracuse . 

Ohio 

. . Cleveland . 

T exas 

Dallas . 

Virginia . 

. . . Metro. Washing- 
ton, D.C. and 

Baltimore, MD 

CANADA 

. . . Montreal . 


Scottsdale, AZ 85251 .(602) 947-7235 

6363 Sunset Blvd., 

Hollywood, CA 90028 .(213)461-9171 

5252 Balboa Ave., Suite 501, 

San Diego, CA 92117 .(714)279-0420 

4546 El Camino Real, 

Los Altos, CA 94022 .(415) 948-8996 

2785 N. Speer Blvd., Room 346, 

Denver, CO 80211 .(303) 433-8841 

2828 Broadway, 

Riviera Beach, FL 33404 .(305) 842-1577 

RCA Bldg., 14 Executive Park Drive, N.E. 

Atlanta, GA 30329 .(404) 634-6131 

446 E. Howard Ave., 

Des Plaines, IL 60018.(312) 827-0033 

Maplewood Plaza, Suite 207, 6012 Stellhorn Rd., 

Ft. Wayne, IN 46805 .(219)485-9683 

2511 E. 46th St., Suite Q1, Atkinson Sq., 

Indianapolis, IN 46205 .(317) 546-4001 

360 First Ave., Singer Bldg., 

Needham Heights, MA 02194 .(617) 444-7200 

28840 Southfield Rd., 

Lathrup Village, Ml 48076 .(313) 557-7555 

6750 France Ave. S., Suite 122, 

Minneapolis, MN 55435 .(612) 929-0676 

5750 W. 95th St., Suite 111, 

Overland Park, KS 66207.(913) 642-7656 

1998 Springdale Rd., 

Cherry Hill. NJ 08034 .(609) 424-3650 

Central and Terminal Avenues, 

Clark, NJ 07066 .(201) 485-3900 

Central and Terminal Avenues, 

Clark, NJ 07066 .(201) 485-3900 

731 James St., Room 206, 

Syracuse, NY 13203 .(315)474-8221 

1621 Euclid Ave., 1600 Keith Bldg., 

Cleveland, OH 44115 .(216)241-7900 

RCA Center, 8700 Stemmons Freeway, 

Dallas, TX 75247 .(214) 638-6200 

1901 N. Moore St., 

Arlington, VA 22209 .(703)558-4161 


21001 No. Service Rd., 
Trans-Canada Highway 
Ste. Anne de Bellevue, 810 Quebec 


.(514) 453-9000 


NORTH AND 
SOUTH AMERICA 


Somerville, NJ.RCA Solid State Division 

Somerville, NJ 08876 .(201) 722-3200 


EUROPE. MIDDLE EAST. AFRICA & 
UNITED KINGDOM 


Sunbury, Eng.RCA Limited, Lincoln Way, Windmill Rd., 

Sunbury-on-Thames, 

Middlesex, England . 


FAR EAST 


Hong Kong.RCA International Limited, 1927 Prince's Bldg., 

Chater Rd., 

Hong Kong . 


85511 


2341 81 
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